We propose the name Cumpylobucter jejuni subsp. doylei for a new subspecies of gram-negative, microaerophilic Cumpylobucter, which is nitrate negative and was isolated from human clinical specimens (gastric epithelium biopsies and feces). The pathogenicity of the organism is not known. Strains grow poorly at 42°C; most produce catalase, but some give weak or negative reactions; none reduces nitrate to nitrite. The guanine-plus-cytosine contents of the deoxyribonucleic acids (DNAs) of 10 strains were 29 -I 1 mol% (mean f standard deviation). Conventional bacteriological tests and DNA-DNA hybridization experiments revealed that these strains form a tight phenotypic and genotypic cluster within C. jejuni. The characteristics which differentiate the new subspecies from other members of C. jejuni and from Cumpylobucter coli are given. The type strain is strain 093 (= NCTC 11951); it was isolated from the feces of a young child with diarrhoea and has a guanine-plus-cytosine content of 29 mol% .
While investigating the role of campylobacters in the etiology of diarrhoea in Australia, Steele et al. (14) isolated a number of campylobacter-like organisms with features which clearly distinguished them from other known campylobacters. They were referred to as atypical Campylobacter jejuni (14) . All isolates were obtained from children that were less than 5 years old and were admitted to hospital with diarrhoea in Central Australia. Similar strains have now been isolated from a small number of aboriginal children in South and Western Australia, from children with diarrhoea in South Africa (9) , and from gastric biopsies of adults in West Germany (7) and the United Kingdom (10) .
A detailed description of these strains of campylobacterlike organisms, which are also sometimes referred to as GCLO-2 (7), was given by Steele et al. (14) and Kasper and Dickgiesser (7) , who compared their characters with those of C. jejuni and Campylobacter coli. Unlike the known enteropathogenic Campylobacter species, these organisms were slow growing at 37°C and generally failed to grow at 42°C on primary isolation. They resembled C. jejuni in hydrolyzing hippurate; most strains formed catalase, but some gave weak or negative reactions. However, they could be readily distinguished from C. jejuni by their inability to reduce nitrate to nitrite and were more susceptible than C. jejuni to cephalothin and polymyxin.
Representative nitrate-negative C . jejuni-like strains were included in deoxyribonucleic acid (DNA)-DNA hybridization studies (11, 14) , from which it was evident that these organisms were a homogeneous group with a high degree of relatedness (ca. 70%; S1 endonuclease assay) to typical (nitrate-positive) C. jejuni. They were less similar (ca. 35%; S1 endonuclease assay) to C. coli and only slightly related pylobacter laridis, and Campylobacter sputorum (Fig. 1) . Subsequent DNA dot blot hybridization studies have shown that the Australian strains are also closely related to the South African isolates (Steele, unpublished data) . HaeIII restriction endonuclease digestion analysis of chromosomal DNA revealed distinct differences between strains from different geographical locations (10) . The six West German gastric isolates all had almost identical band patterns, whereas the band patterns of the British (gastric) and Australian (fecal) isolates were different. No plasmid DNA was detected in the strains. Recent studies on the chemical compositions of GCLO-2 strains showed that their major cellular fatty acids were consistent with inclusion in the genus Carnpylobacter (6, 17) .
Members of the genus Campylobacter are now conventionally attributed with the ability to reduce nitrate (13, 16), although Campylobacter fennelliae, a newly described species, is negative in this character (15) . However, in 1940 Doyle (4) described at Vibrio-like organism from the large bowels of pigs with dysentery. He subsequently reported that this organism was nitrate negative and suggested that it was named Vibrio coli (5). Subsequent reports have also drawn attention to the existence of nitrate-negative strains within the C. jejuni-C. coli group (3, 8) . As none of the strains of Doyle are extant, the specific epithet of V . coli was subsequently transferred to Campylobacter coli, which is characteristically nitrate positive (13) . The conventional phenotypic and DNA homology data clearly show that these nitrate-negative organisms are closely related to typical (nitrate-positive) C. jejuni strains, and we propose the new subspecies described below for such organisms. Consequently, it follows that the nitrate-positive strains should be known as C. jejuni subsp. jejuni; the type strain (NCTC 11351) and description (13) n. duylei, of Doyle, named in honor of L. P. Doyle, an American veterinarian). The description below is based on 20 strains (16 Australian, 3 West German, 1 British). Cells are rod shaped, with s-shaped and spiral rods present. Occasional strains are straight. Pleomorphism is common, often increasing with ageing of cultures. Gram negative. Actively motile due to a single polar flagellum at one or both ends of the cell. Nonsporeforming. Optimum growth temperature, 35 to 37°C. On primary isolation slow growing at 37"C, but generally fails to grow at 42°C. West German strains grow at 30 k OS'C, but the Australian strains and the British strain do not. After 2 days of incubation on blood agar, colonies are pinpoint, increasing to 1 to 2 mm in diameter at 5 days, when they are greyish, smooth, glistening, and convex with entire edges. Nonhemolytic. Colonies coalesce on moist agar but do not show the swarming growth typical of C. jejuni.
Most strains form catalase, but some strains (4 of 20 strains) show weak or negative catalase reactions. Oxidase positive. Hippurate hydrolyzed to glycine. Nitrates not reduced to nitrite. Hydrogen sulfide not produced in peptone-iron agar. Urea not hydrolyzed. Carbohydrates not fermented or oxidized.
In disk susceptibility tests all strains are susceptible to penicillin (2 U), cephalothin (30 pg), erythromycin (15 pg Strains have been isolated from the gastric antral epithelia of adult patients (biopsy specimens) and from the feces of children with diarrhoea. The clinical significance of the new subspecies has not yet been established, but Kasper and Dickgiesser (7) reported isolating such bacteria along with Campylobacter pylori from two patients with gastric ulcers and active chronic gastritis.
C. jejuni subsp. duylei can be distinguished readily from C . fetus (the type species) and from most other campylobacters by its inability to reduce nitrate and its ability to hydrolyze hippurate. Other characteristics useful in identification and for separation of the new subspecies from allied thermophilic campylobacters and C . fennelliae, which is also nitrate negative, are shown in Table 1 . fennelliue results. Mean f standard deviation.
